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Introduction
Multivessel simultaneous occlusion of coronary arteries is a rare condition with a poor prognosis [1] . Here, we present a case of acute myocardial infarction (AMI) with simultaneous total occlusion of the left anterior descending artery (LAD) and left circumflex artery (LCx). Inconsistent with previous reports [1] [2] [3] , this patient was discharged without symptoms or subsequent complications.
Case report
A 66-year-old Japanese man visited his local clinic complaining of left anterior chest pain of sudden onset. His risk factors for coronary artery disease were hypertension, diabetes mellitus, dyslipidemia, habitual smoking (20 cigarettes/day for the last 50 years), and past cerebral lacunar infarction. The 12-lead electrocardiogram (ECG) showed a tall T wave in V1-V5 (Fig. 1A) , indicating anterior AMI. He was immediately referred to our hospital's emergency department (ED), where his blood pressure (161/95 mmHg) and pulse (90 beat per min) were found to be relatively stable. One hour after his reported chest pain, the ECG showed ST segment elevation in the anterior leads (Fig. 1B) . The blood test at admission exhibited renal insufficiency but did not show the abnormal elevation of creatinine phosphokinase (CPK), which is indicative of myocardial injury. Serum creatinine level was 1.63 mg/dL, calculated as 34.2 ml/min/1.73 m 2 by the estimated glomerular filtration rate. The echocardiograph showed hypokinetic wall motion at the anteroseptal area. Other areas showed no distinct abnormality, but also no hyperkinesis indicative of a compensative effect. Left ventricular ejection fraction (LVEF) was calculated as 50% by the 2-dimensional Simpson's method. After about 30 min, his ECG results were exacerbated and his symptoms worsened. Just before coronary angiography (CAG), the ECG revealed intraventricular conduction delay and additional ST segment elevation in the inferior leads (Fig. 1C) . Aspirin 200 mg was given by oral and 3000 U low-molecular heparin by intravenous administration before CAG.
Emergency CAG was performed using the right femoral approach, revealing total occlusion of the proximal LAD and middle LCx ( Fig. 2A and B ). There was no collateral flow from the right coronary artery to the LAD or LCx. ECG at this time showed the same findings as in Fig. 1C , indicating that this ECG change apparently resulted from double vessel occlusion. During the angiography, the patient's blood pressure fell to 70/30 mmHg, necessitating the insertion of an intra-aortic balloon pump (IABP) through a sheath introducer placed in the right femoral artery. By this IABP support, the development of delayed antegrade coronary flow in both coronary arteries was presented, and then the hemodynamic condition was recovered. ECG subsequently showed a gradual recovery in ST segment elevation, particularly in the inferior leads, and recovery of QRS width to normal. Another sheath introducer was inserted at the right brachial artery because of tortuous change in the left external iliac artery. At first, a 6 Fr left Judkins guiding catheter (JL3.5) was set at the ostium of the left coronary artery, and a 0.014 guidewire (Runthrough NS ® , Terumo, Tokyo, Japan) was passed through to the LAD. Subsequently, a 2.0 mm × 15 mm angioplasty balloon (Lacrosse ® , Goodman, Nagoya, Japan) was inserted at the culprit lesion and inflated (6 atm), allowing undelayed antegrade flow. A 3.0 mm × 15 mm drug-eluting stent (DES; Xience V ® , Abbott, Tokyo, Japan) was then implanted (8 atm) and correct stent positioning was confirmed using intravascular ultrasonography (IVUS). The wire was then was crossed to the LCx, and another 0.014 guidewire (Sion ® , ASAHI INTECC CO., LTD., Nagoya, Japan) was crossed to the side branch because the culprit was a bifurcation lesion. The balloon was inflated in the bilateral branches, and a 2.5 mm × 18 mm DES (Xience V) was implanted at the culprit lesion. IVUS was performed, and additional inflation by the non-compliant balloon (Powered Lacrosse ® , Goodman, Nagoya, Japan) was performed to ensure suitable attachment of the DES to the intima. We did not perform the kissing-balloon technique for this bifurcated lesion because the antegrade flow in the posterolateral branch was not disturbed and a large dosage of contrast media would induce the deterioration of renal insufficiency. Finally, Thrombolysis In Myocardial Infarction (TIMI) grade III flow was observed in both the LAD and the LCx (Fig. 2C and D) . We performed IVUS in both coronary arteries after pre-dilatation by small-sized balloon, and coronary stenting. The IVUS findings after ballooning (Fig. 3) showed the lipid-rich, soft plaque and significant stenosis in both culprit lesions.
After the procedure, a Swan-Ganz catheter was inserted and the initial hemodynamic parameter was categorized under subset IV of the Forrester classification. Although the patient experienced transient renal malfunction, his overall clinical course after admission was relatively benign. Serum CPK level peaked at 3744 IU/L. By day 2, his hemodynamic parameters were stabilized and the IABP was removed. Renal function had also recovered to that at admission. At day 18, he was discharged without symptoms or subsequent complications. Fig. 1D shows the ECG after 4 months, which indicates poor R progression but no abnormal Q waves in the inferior leads. Echocardiography performed at the same time showed slight hypokinesis in the anteroseptal area only, and LVEF was kept at 60%. As at writing he has experienced no complications.
Discussion
AMI commonly occurs through occlusion of a coronary artery by atheromatous plaque rupture followed by thrombus formation [4] . In the present case, these phenomena occurred simultaneously in two coronary vessels. Acute occlusion of two or three coronary vessels is extremely rare, and shows poor prognosis and high mortality. One study reported that multiple coronary thrombi were observed in about 10% of postmortem cases of acute coronary syndrome (ACS) [5] . The development of multiple coronary occlusions is often fatal, resulting in sudden cardiac death, and thus accurate diagnosis of multivessel coronary occlusion is rarely achieved in clinical settings. Another group reported that among their non-ST elevated ACS patients, 79% had at least one plaque rupture outside of the culprit lesion; 70.8% had at least one rupture in an artery other than the culprit artery; and 12.5% had at least one rupture in all three arteries [6] . These authors suggested that although multiple coronary artery occlusions are rare, ACS patients may always be at risk of this life-threatening condition [6] .
Further, even if patients with multivessel AMI are admitted before reaching a fatal or unstable state, the hospital mortality rate is still high because of reduced cardiac function. In the present patient, the changes noted in his ECG over time suggest the possibility that occlusion of the LAD was followed by that of LCx, delaying the collapse of his hemodynamics. The IVUS findings indicated the presence of lipid-rich plaque in both culprit lesions. Given that blood tests showed no hematological or coagulation disorders, these results indicate that the double vessel occlusion resulted from local plaque rupture, although IVUS showed no clear findings to differentiate between ruptured plaque or ulceration. Comparing these findings, the LAD culprit contained more lipid-rich plaque, showing attenuation. These findings suggest that this patient would have been better treated with thrombectomy and distal protection.
The patient underwent IABP, which was first introduced in 1970s and has since been reported as effective [7] [8] [9] . IABP is recommended by the guidelines of the Japanese Circulation Society for management of patients with ST-elevation myocardial infarction [10] . As a device, IABP is relatively easy to handle and thus allows for rapid insertion. In the present study, minimizing the time required to stabilize the hemodynamics and recanalize the occluded vessels appears to have contributed to the patient's discharge without subsequent complications. The ECG after 4 months showed recovery of the R wave in precordal leads, although it also showed poor R progression. Further, no Q wave abnormality was seen in the inferior leads. Echocardiography at that time also indicated almost normal contraction in the inferior area and the maintenance of LVEF. We consider that IABP in this patient contributed to the prevention of a large myocardial infarction, and to stabilization of the patient's hemodynamics in the early phase.
